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(54) Method and apparatus for traffic Information collection 



(57) A method for collecting traffic information com- 
prising: a position information transmitting step of in- 
stalling a position transmitting device at a starting point 
and an ending point of a link of entire road and transmit- 
ting position Information of the link to probe vehicles; a 
Infomiation receiving/classifying/searching step of re- 
ceiving a transmission signal of a corresponding posi- 
tion while traveling on a road, and continuously classi- 
fying and searching the intensity of the signal and the 
position information of the link; a travel information 



transmitting step of detecting the position of the probe 
vehicles and the starting point and the ending point of 
the link according to the result of searching, computing 
a time, a distance and a speed required for traveling the 
link on the basis of the detected infonnation, and trans- 
mitting the same; and a traffic Information managing 
step of receiving and systematically storing the travel 
Information of the probe vehicles, computing a repre- 
sentative value for the travel Infonnation of each link, 
and recognizing and managing the traffic flow informa- 
tion on the entire road. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a traffic infor- 
mation system, and more particularly, to an apparatus 
and method for collecting traffic information on roads by 
which a time and a speed required for traveling a link of 
a road are detected and collected on a real time basis 
regardless of a location or an environment of the road, 
based on which an average travel time and an average 
travel speed by links of the entire road are computed 
and managed by time zones, which are constantly pro- 
vided to a driver so as to inform of the extent of traffic 
congestion on roadways immediately and accurately. 

2. Description of the Background Arts 

[0002] Recently, according to industrial development, 
supply of vehicles has been explosively increased, 
which puts drivers to take more time and distance for 
driving. Also, as the road networks become complicated 
as they are expanding, there are high possibilities for 
the drivers to take an unfamiliar road to drive. 
[0003] The rapid increase in the supply of the vehicles 
compared to the relatively little road leads to the severe 
traffic congestion in roads, causing an enormous dam- 
age to the national economy. 

[0004] In order to reduce such a damage, it is neces- 
sary to quickly and accurately detect the extent of traffic 
congestion of the entire road and inform drivers of it, so 
that they can be dispersed to less congested roads or 
less crowded time zones in their using roads. This would 
be quite advantageous in view that the limited road re- 
source is effectively utilized without any Investment. 
[0005] Accordingly, it is desirable to collect traffic in- 
formation on the entire road, so as to recommend the 
drivers the fastest route to an intended destination be- 
fore his starting or infomn the drivers when they are un- 
fortunately caught in the heavily congested roads or in 
complicated downtown traffic networks. 
[0006] Recently, there have been presented many 
traffic information collection systems for collecting traffic 
flow Infonnatlon on the entire road by time zones, for an 
effective management. 

[0007] The traffic information collection systems are 
characterized in that positions of roads and facilities on 
the map are digitized and stored in a memory, position 
information on a vehicle mounting a terminal is collected 
and matched it with links as digitized on the map of the 
memory, thereby guiding a travel time and a travel 
speed of each link of the entire road. 
[0008] The traffic information collection systems 
mostly employ a global positioning system (GPS). 
[0009] The GPS system in use for the traffic infonna- 
tion collection system Is a space-based satellite radio 



navigation system developed by the U.S. Department 
of Defense which includes an intentional error in trans- 
mission in order to prevent any military use by other 
countries. 

5 [0010] According to this system, by receiving radio 
signals transmitted from at least three or four satellites 
among many GPS satellites having an atomic clock 
placed in the orbit, a distance to the satellite is obtained 
from the travel time of the radio signals and a speed 

10 measurement is available by using the Doppler effect . 
[0011] As aforementioned, though the global position- 
ing system (GPS) was initially developed for military 
use, as it was recognized to have a high utility value for 
civil vehicle means, the satellites started a service for 

'5 civil use, by transmitting radio signals for measurement 
including the intentional range error. 
[0012] By applying the global positioning system to 
the traffic infonnatlon collection system, information on 
a vehicle operation, such as a distance to the destination 

^0 and a time required, can be obtained. 

[0013] Typically, the range error contained in the sig- 
nal receiving from the GPS satellite is approximately in 
the range of 1 00m to 2km. 

[0014] Figures 1 and 2 are exemplary views of an ap- 
25 paratus for collecting traffic information by using the glo- 
bal positioning system in accordance with a convention- 
al art. 

[001 5] The apparatus for collecting traffic information 
of the conventional art includes a plurality of GPS sat- 

30 ellites 1 0 for transmitting GPS signals including time in- 
formation; a GPS terminal for receiving, computing and 
transmitting the position information of the vehicle as 
transmitted from the GPS satellites 10; a vehicle 12 
(termed as 'probe vehicle', hereinafter) mounting the 

35 GPS tenninal; a communication relay unit 1 2 for relaying 
the signal transmitted from the GPS" terminal 11; and a 
service center 1 08 for receiving the position signal of the 
relayed probe vehicle, and computing and managing an 
average travel time and travel speed of the probe vehi- 

^0 cle 12. 

[0016] As shown in Figure 2, the GPS terminal 11 for 
computing the position information on the basis of the 
radio waves as transmitted from the GPS satellites 10 
and transmitting the same to the communication relay 

^5 unit 1 06 includes a GPS receiver 101 for receiving the 
GPS signal having the position Information on the vehi- 
cle and the lime inromnation through an antenna 100 
from the plurality of GPS satellites 10 and computing the 
position information of the probe vehicle 12; an operat- 

so ing panel 1 03 for selecting and inputting corresponding 
functions; a CPU for analyzing history of the position in- 
formation periodically transmitted from the GPS receiv- 
er 101, to correct a position measurement error, and 
controlling the overall operation of the system; a wire- 

55 less communication module 1 04 for modulating the po- 
sition Infomiation on the probe vehicle for which the po- 
sition error was corrected, and transmitting the same 
through the antenna 105, 
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[0017] The GPS receiver 101 of the GPS terminal 11 
includes a frequency down converter 101a for frequency 
down converting the plurality of GPS signals in the dif- 
ferent range of a few GH2(substantially 1j-2GH2)as re- 
ceived through the antenna to baseband signals; a GPS 
tuner 1 01b for extracting only a GPS signal correspond- 
ing to the current position of the vehicle from the fre- 
quency down converted baseband signals; a position 
operation unit 101c for computing an absolute coordi- 
nate.of latitude, longitude, altitude and a standard time 
with the extracted GPS signal and outputting current po- 
sltionitlnformation on the probe vehicle 12 to the CPU 
102.'?»i 

[0018] The wireless communication module 104 of 
the GPS terminal 11 includes a local oscillator 104b for 
generating an oscillation frequency under the control of 
the CPU 102; a modulator 104a for modulating the po- 
sition information of the probe vehicle 12 of which posi- 
tion error was corrected by the CPU; a transmitling/am- 
plifying unit 104c for amplifying the modulated signal to 
a sufficient amplitude; and a transmission power ampli- 
fier 104d for power-amplifying the amplified transmis- 
sion signal to a sufficient intensity and transmitting the 
same through the antenna 1 05. 

[0019] As shown in Figure 2, the service center 108 
for receiving the position information on the probe vehi- 
cle 12 from the GPS terminal 11 and computing and 
managing the average travel time and travel speed of 
the probe vehicle 12 includes a communication server 
108a for receiving .the transmission signal of the GPS 
terminal. 11 being relayed through the communication 
relay ^nit 106, and extracting the position information 
on the43robe vehicle 12; a map server 1 08b for digitizing 
the extracted position information, and mapping it with 
the link on the electronic map to detect a travel time and 
a travel speed in the link; and a database server 108c 
for systematically managing the data related to the trav- 
el time and the travel speed of each link that was col- 
lected by operating the probe vehicle 12 from the map 
server 108b. 

[0020] Figure 3 is a signal flow chart illustrating a 
method for collecting traffic information of Figure 2 
wherein, when the probe vehicle is moving, the GPS sig- 
nals transmitted from the plurality of the GPS satellites 
1 0 are received by the- GPS terminal 1 1 mounted In the 
probe vehicle 12 to compute the position of the probe 
vehicle and transmit it, and the service center 108 col- 
lects the transmitted position information on the probe 
vehicle 12 through the communication relay unit 106 to 
analyze the traffic flow information on the road, to there- 
by systematically store and manage it. 
[0021] The operation of the apparatus for collecting 
traffic information using the global positioning system 
constructed as described above in accordance with the 
conventional art will now be explained in detail. 
[0022] In the state that the GPS terminal 1 1 of the ap- 
paratus for collecting traffic information adapting the glo- 
bal positioning system Is actuated by the operation of 



function keys of the operating panel 103 (stage: ST10), 
when the probe vehicle 1 2 starts moving (stage: ST11), 
the CPU 102 actuates the GPS receiver 101 and the 
wireless communication module 104. 
5 [0023] Then, the GPS receiver 101 receives the radio 
waves from the plurality of GPS satellites 10 placed in 
the orbit and computes the position of the probe vehicle 
12. 

[0024] In other words, the plurality of GPS satellites 
^0 placed in the orbit, that is. for example. 20 GPS satellites 
10, transmits the GPS radio waves having the position 
information on the probe vehicle 12 and the time infor- 
mation. 

[0025] As shown in Figure 2, the GPS radio waves 
'5 transmitted from the plurality of GPS satellites 10 are 
received by the GPS receiver 101 of the GPS terminal 
11 mounted in the probe vehicle 12 to be processed. 
[0026] As shown In Figures 1 and 2, the GPS receiver 
1 01 of the GPS temitnal 1 1 mounted in the probe vehicle 

20 12 receives the radio waves from at least three or four 
GPS satellites 10 (preferably four GPS satellites) 
among many GPS satellites placed in the orbit through 
a radio wave receiving unit such as, for example, an an- 
tenna 100 (stage: ST12) and supplies the same to the 

25 frequency down converter 101a. 

[0027] The frequency down converter 101a frequency 
down converts the received GPS radio waves in the 
range of a few GHz to baseband signals and then pro- 
vides them to the GPS tuner 1 01b. 

30 [0028] The GPS tuner 101b extracts a baseband sig- 
nal that is the most suitable to Its own position among 
the baseband signals for each GPS signal inputted 
through the frequency down converter 101a, and pro- 
vides it to the position operation unit 101c. 

35 [0029] The position operation unit 101c computes an 
absolute coordinate of the probe vehicle 12 on the basis 
of each baseband signal tuned and inputted by the GPS 
tuner 1 01 b, that is, on the basis of the latitude, the lon- 
gitude, the altitude and a standard time (stage: ST13), 

40 and provides it to the CPU 1 02 (to be described). 

[0030] As aforementioned, the GPS signals transmit- 
ted from the plurality of satellites 10 Include information 
on time as transmitted from the satellites. 
[0031] The travel time taken for each of the radio 

43 waves to reach the probe vehicle 12 from each of the 
plurality of the GPS satellites Is different to each other 
due to the difference in the distances between the probe 
vehicle 12 and each of the GPS satellites 10. In this re- 
spect, by using the travel time of each GPS signal from 

so the GPS satellites to a specific probe vehicle 12 over a 
reference coordinate, the absolute coordinate value for 
the specific probe vehicle 12 can be obtained. 
[0032] Accordingly, the CPU 1 02 corrects the error of 
the position information on the probe vehicle 12 inputted 

55 after being periodically and continuously computed by 
the position operation unit 1 01 c of the GPS receiver 101, 
controls the local oscillator 1 04b of the wireless commu- 
nication module 104 so as to transmit the corrected po- 
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silion information signal to the public network with very 
short cycle, i.e., 1 second cycle, ahd provides the posi- 
tion information signal to the modulator 1 04a of the wire- 
less comnnunication module 104. 
[0033] The position Information signal of the probe ve- 
hicle 12 corrected and outputted from the CPU 102 is 
mixed with the oscillation frequency of the local oscilla- 
tor 104b in the modulator 104a, and amplified to a suf- 
ficient amplitude by the transmitting/amplifying unit 1 04c 
of the wireless communication module 104, and then 
provided to the transmission power amplifier 104d. 
[0034] The transmission power amplifier 1 04d of the 
wireless communication module 104 power-amplifies 
the position information signal inputted after being fre- 
quency-modulated in very short cycle to a sufficient in- 
tensity, and transmits the same to the public network 
through the antenna 105 (stage: ST14). 
[0035] The signal transmlned from the GPS terminal 

11 of the , probe vehicle 12 is received by the service 
center 108 through the communication relay unit 106 to 
be processed. 

[0036] The service center 108 includes the communi- 
cation server 1 08a, the map server 1 08b and the data- 
base server 1 08c. 

[0037] The communication server 1 08a of the service 
center receives the transmission signal of the probe ve- 
hicle 12 relayed to the public network through the com- 
munication relay unit 1 06 through the antenna 1 07, and 
periodically extracts only the position infonnation of the 
probe vehicle 12 from the received transmission signal 
and supplies the same to the map server 108b (stage: 
ST15). 

[0038] The map server 108b includes a compact disk 
player loading the CD ROM. 

[0039] The compact disk ROM stores the positions of 
the roads and facilities on the map. 
[0040] Accordingly, as the position information is in- 
putted through a communication line, the map server 
108b loads the electronic map recorded on its own re- 
cording medium such as the compact disk to read it. 
[0041] The position information on the probe vehicle 

12 as extracted and inputted Is map-matched with a 
starting point and an ending point of each link on the 
electronic map, so that time and speed required for the 
probe vehicle 12 to travel In each link are periodically 
computed (stage: ST16). 

[0042] The data related to the travel lime and travel 
speed of the probe vehicle 12 computed by links in the 
map server 108b is periodically provided to the data- 
base server 1 08c through the communication line. 
[0043] The database server 108c systematically 
stores and analyzes the data related to the travel time 
and the travel speed In each link that is collected over 
the operation of the probe vehicle 1 2 from the map serv- 
er 108b (stage: ST17), to compute an average travel 
time and an average travel speed in the link (stage: 
ST18). 

[0044] In that manner, the average travel time and 



speed in the link are computed and managed by time 
zones, and transmitted to the vehicle mounting the car 
navigation system, so that the traffic flow on the roads 
■ -canibe-notified, and the fastest route to the destination 
5 can be recommended to the driver before starting 
traveling, 

[0045] As to the apparatus for collecting traffic infor- 
mation using the global positioning system In accord- 
ance with the conventional art as described above, it Is 

10 noted that the radio waves transmitted from at least 
three GPS satellites among the plurality of GPS satel- 
lites placed in the orbit is received by the probe vehicle 
to thereby computes the position of the. vehicle, and 
computed position infonnation on the probe vehicle is 

15 wirelessly collected by the map server of the service 
center and map-matched with the starting point and the 
ending point of the link on Its own electronic map, there- 
by computing and managing the average time and 
speed taken for traveling in each link of roads. 

20 [0046] However, the apparatus for collecting traffic In- 
formation using the global positioning system in accord- 
ance with the-conventional art has disadvantages in that 
since the GPS satellite signal Intentionally includes an 
error, in case that the position of the vehicle Is sensed 

25 by using the GPS terminal, the position error Is exten- 
sively generated in the range of 1 00m to 2Km, nriaking * 
it difficult to accurately map-match with the stairtirig point 
and the ending point of the link. 

[0047] Also, in an area where there is a tunnel, or in 

30 a mountainous area, or in the downtown area where 
there are many tall buildings, since less thah four satel- 
lites are available for simultaneously receiving the radio 
waves to the probe vehicle, the position error for the 
probe vehicle is so broad-ranged, and thus, its accurate 

55 position of the vehicle Is hardly detected. 

[0048] In addition, besides the problem caused by the 
GPS signal error, another error is generated with map- 
matching the starting point and the ending point of the 
link because of the communication cycle in transmitting 

40 the position Information on the probe vehicle to the serv- 
tee center. Also, In order to reduce this error, the position 
Information on the probe vehicle is required to be trans- 
mitted to the service center at very short intervals, which 
disadvantageously causes a problem in that the ex- 

45 pense for communication Is much Increased. 

[0049] Furthermore, use of a differential GPS may be 
considered as one method for reducing the measure- 
ment error of the probe vehicle with respect to the GPS 
radio waves transmitted from the plurality of satellites. 

so which, however, also increases the expense. 

SUMMARY OF THE INVENTION 

[0050] Therefore, an object of the present invention is 
55 to provide an apparatus and method which is capable 
of accurately computing an average time and an aver- 
age speed taken for traveling in a links collecting a start- 
ing point and an ending point of each link on a real-time 
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basis for the entire road without map-matching them 
with an electronic map. 

[0051 J Another object of the present invention is to 
provide an apparatus and method for collecting traffic 
infomnation which is capable of accurately receiving and 5 
transmitting position information on a probe vehicle 
without any en-or even in an area that could hardly re- 
ceive the signals from GPS satellite. 
[0052] Still another object of the present invention is 
to provide an apparatus and method for collecting traffic io 
inforrjiation in which a position transmitting device in- 
stallejj on roadsides, a radio frequency terminal unit 
mourned in a probe veh icie and a service center are con- 
nected to each other by wireless communication net- 
work^thereby accurately collecting and recognizing a is 
travel time and a travel speed by links of each road by 
time zones. 

[0053] Yet another object of the present invention is 
to provide an apparatus for collecting traffic information 
which is capable of minimizing the number of commu- 20 
nication between a service center and a radio frequency 
terminal unit mounted in a probe, vehicle to thereby re- 
ducing the expense for communication, and its method, 
[0054] To achieve these and other advantages and in 
accordance with the purposes of the present invention, 
as embodied and broadly described herein, there is pro- 
vided a method for collecting traffic infomnation includ- 
ing: a position infomnation transmitting step of installing 
position transmitting devices at starting points and end- 
ing points of the links of entire road and transmitting po- 30 
sition infomiation of the link with suitable signal intensity 
to probe vehicles; a information receiving/classifying/ 
searcljing step of receiving a transmission signal of a 
corresponding position while traveling on a road, and 
continuously classifying and searching the intensity of 3s 
the signal and the position Information of the link; a travel 
infomnation transmitting step of detecting the position of 
the probe vehicles and the starting point and the ending 
point of the link according to the result of searching, 
computing a time, a distance and a speed required for 40 
traveling the link on the basis of the detected Information 
and transmitting the same; and a traffic information 
managing step of receiving and systematically storing 
the travel infomiatlon of the probe vehicles, computing 
a representative value for the travel Information by links, 45 
and detecting/managing the traffic flow Information for 
the entire road. 

[0055] In order to achieve the aforementioned ob- 
jects, there is also provided a method for collecting traf- 
fic information including a link Information transmitting so 
step of installing position transmitting devices at starting 
points and ending points of the links of the entire road, 
and transmitting position infomnation of the link, distance 
information between the starting point and the ending 
point, and time information with suitable signal intensity 55 
to probe vehicles; an information receiving/classifying 
step of receiving a transmission of a corresponding po- 
sition while traveling on the road, and classifying the po- 



sition information of the link, the distance information, 
the time information and the intensity of the signal; a 
travel infomnation transmitting step of obtaining a travel 
time, a travel distance and a travel speed in the link on 
the basis of the classified time information and distance 
information obtained in traveling from the starting point 
to the ending point of the link as detected, and transmit- 
ting the same; and a traffic information management 
step of receiving and systematically storing the travel 
information of the probe vehicle by links, computing a 
representative value for the travel information of each 
link of the probe vehicles, and detecting and managing 
traffic flow information for the entire road. 
[0056] In order to achieve the aforementioned ob- 
jects, there is also provided an apparatus for collecting 
traffic information including: a position transmitting de- 
vices installed at starting points and ending points of the 
links of the entire road and transmitting position infor- 
mation of a suitable inlensily lo a probe vehicle traveling 
in the link; a radio frequency temninal unit mounted in 
the probe vehicle traveling In the link for receiving posi- 
tion information, detecting a travel distance and a travel 
time required. for the probe vehicle to travel in the link 
according to the received position information, and com- 
puting a travel speed to transmit it to a public network; 
a communication relay unit for receiving the travel infor- 
mation by links collected by the probe vehicle while 
traveling in the link and relaying them; and a service 
center for receiving and systematically storing the travel 
Information by links relayed through the communication 
relay unit, obtaining average values of the travel dis- 
tance, the travel time and the travel speed over the 
stored travel information by links, thereby managing the 
traffic flow information for the entire road. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0057] The accompanying drawings, which are in- 
cluded to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention 
and together with the description serve to explain the 
principles of the invention. 
[0058] In the drawings: 

Figure 1 Is a conceptional view of an apparatus for 
collecting traffic information on roads using a global 
positioning system in accordance with a conven- 
tional art; 

Figure 2 is a detailed block diagram of a service 
center for collecting and systematically managing 
traffic information and a GPS terminal mounted in 
a vehicle in accordance with the conventional art; 
Figure 3 is a signal flow chart of a process of col- 
lecting traffic infomnation of Figure 2 in accordance 
with the conventional art; 

Figure 4 is a conceptional view of an apparatus for 
collecting traffic infomnation in accordance with the 
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present invention; 

Figure 5 is a schematic block diagrann for showing 
a process of collecting traffic information through a 
position transmitting device installed in a roadside, 
a radio frequency terminal unit mounted in the 
probe vehicle and a service center in accordance 
with the present invention; 

Figures 6A, 6B and 6C are detailed block diagrams 
of the apparatus for collecting traffic Infomnation of 
Figure 5, in which 
. Figure 6A is a block diagram of the position trans- 
mitting device installed at key points on roadsides 
for transmitting position information; 
Figure 6B is a block diagram of the radio frequency 
terminal unit mounted in the probe vehicle for re- 
ceiving the infomnation from the position transmit- 
ting device; and 

Figure 6C is a block diagram of the service center 
forcollecling and syslemalically managing traffic in- 
formation transmitted through a communication re- 
lay unit; 

Figures 7A, 7B and 7C are signal flow charts of the 
process of collecting traffic infomiation, in which 
Figure 7A is a signal flow chart of an operation of 
the position transmitting device of Figure 6A; 
Figure 78 is a signal flow chart of an operation of 
the radio frequency terminal unit of Figure 68 for 
receiving the position information from the position 
transmitting device of Figure 6A and computing it; 
and 

Figure 7C is a signal flow chart of an operation of 
the service center of Figure 6C for collecting the 
traffic infomnation transmitted from the radio fre- 
quency terminal unit of Figure 68 and systematical- 
ly managing it. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0059] Reference will now be made in detail to the pre- 
ferred embodiments of the present invention, examples 
of which are illustrated in the accompanying drawings. 
[0060] The technique of the present invention may be 
adapted to various traffic information system directed to 
collecting traffic flow Information on the entire road for 
service to drivers of vehicles traveling on roads. 
[0061 ] Accordingly, Figures 4 through 7 are based on 
an exemplary traffic information system which is capa- 
ble of detecting and collecting traffic flow information on 
roads by transmitting and receiving RF wave signals in 
accordance with the present invention. 
[0062] Regarding the drawings for explanation of the 
present invention, the same constructive elements are 
given the same reference numerals. 
[0063] Figure 4 is a conceptional view of an apparatus 
for collecting traffic information in accordance with the 
present invention, and Figure 5 is a schematic block di- 
agram for showing a process of collecting traffic infor- 



mation through a position transmitting device installed 
in a roadside, a radio frequency terminal unit mounted 
in the probe vehicle and a service center In accordance 
with the present invention. 

5 [0064] The apparatus for collecting traffic information 
in accordance with the present invention includes: a plu- 
rality of position transmitting devices 20 installed at 
starting points and ending points of the links of the entire 
road, for wirelessly transmitting its own identification 

10 (ID) number or an absolute coordinate value for its po- 
sition with a proper signal intensity through an antenna 
20a; a radio frequency terminal unit 30 mounted In a 
probe vehicle traveling in the link of a road, for receiving 
the signal through the antenna 30a from the position 

15 transmitting device 20, detecting a travel distance and 
a travel time required for the probe vehicle 30 to travel 
in the link from the received signal and computing a trav- 
el speed to transmit the same to a public network 
through the antenna 30a; a communication relay unit 40 

20 for receiving the travel information by links as collected 
by the radio frequency terminal unit 30 while the probe 
vehicle 31 is traveling from the public network, and re- 
laying the same; and a service center 50 for receiving 
the relayed travel information by links from the radio fre- 

25 quency terminal unit 30 through the antenna 50a, and 
managing traffic flow infomnation for the entire road for 
service 

[0065] As shown in Figure 6A, each of the plurality of 
position transmitting devices 20 respectively installed at 

30 the starting points and the ending points of the links for 
the entire road, includes an interface unit 203 for receiv- 
ing the position infbnDation and traffic informiation for 
service to the probe vehicle 31 from a traffic information 
communication network and signal processing them; a 

35 memory unit 201 for storing the identification number of 
a corresponding position transmitting device 20 In- 
stalled at the starting point and the ending point of a link 
or an absolute coordinate value for the position of the 
corresponding position transmitting device 20 and the 

"io traffic infonnation through the interface unit 203 as code 
values and storing them; a first transmission module for 
modulating the position information and the traffic infor- 
mation stored in the memory unit 201 and transmitting 
them to the probe vehicle 31 through the antenna 20a; 

45 and a first microprocessor 202 for coding the position 
Information of the link and the traffic information of the 
interface unit 203 lo provide them lo the memory unit 
201 , and controlling the overall operation of the first 
transmission module 200 when transmitting the position 

50 information. 

[0066] The first transmission module 200 includes: a 
data converter 200a for receiving the position informa- 
tion (the identification number or the absolute coordi- 
nate value) of the link coded and stored in the memory 

55 unit 201 from the first microprocessor 202 and convert- 
ing it to a bit stream for outputting; a first local oscillator 
200c for generating an oscillation frequency under the 
control of the first microprocessor 202; a first modulator 



BNSDOCID: <cEP 1134713A1 J„> 



11 



EP 1 134 713 A1 



12 



200b for modulating the bit stream converted and Input- 
ted from the data converter 200a using the first local os- 
cillator 200c; a first transmitting/amplifying unit 200d for 
amplifying the modulated signal to a sufficient level; and 
a first transmission power amplifier 200e for power-am- 
plifying the amplified signal to a sufficient intensity and 
transmitting the same to the public network through the 
antenna 20a. 

[0067] As shown in Figure 6C, the radio frequency ter- 
minal unit 30 of the probe vehicle 31 includes: a receiv- 
ing naodule 300 for receiving the modulated signal from 
a corresponding position transmitting device 20 through 
the antenna 30a, classifying and detecting the position 
Information and the intensity of the received signal; an 
analog-to-digital converter 301 for digitlging the intensi- 
ty of the signal as classified by the receiving module 300; 
a travel distance detector 304 for receiving pulses gen- 
erated, according to the travel distance of the probe ve- 
hicle 31 through an input terminal 307 and computing 
them to output; a timer 305 for periodically counting time 
when the probe vehicle 31 is traveling on the road, so 
as to detect a travel time; a second microprocessor 302 
computing and recognizing a travel time, a travel dis- 
tance and a travel speed In the link on the basis of the 
position information classified by the receiving module 
300, the digital value according to the intensity of the 
signal and the count values of the travel distance detec- 
tor 304 and the timer 305; a second transmission mod- 
ule 306 for modulating the information on the travel time, 
the travel distance and the travel speed in the link as 
computed by the second microprocessor 302. and 
transmitting the same to the communication relay unit 
40 through the antenna 30a, and an operating panel 303 
for inputting function keys to the second microprocessor 
302. - - - 

[0068]: The receiving module 300 includes: a receiv- 
ing/amplifying unit 300a for receiving the signal through ; 
the antenna 30a from the first transmission module 200 
of the position transmitting device 20 and amplifying it; 
a demodulator 300b mixing the position information of 
the amplified signal from the receiving/amplifying unit 
with the oscillation frequency to demodulate it to an orig- 
inal signal; a radio wave level detector 300c for detecting 
a level of the receiving signal as amplified by the receiv- 
ing/amplifying unit 300a and providing It to the analog- 
to-dlgltal converter 301 ; and a data extracting unit 300d 
for extracting the position Information of the link from the 
demodulated signal and providing the extracted infor- 
mation to the second microprocessor 302. 
[0069] The second transmission module 306 in- 
cludes: a second local oscillator 306a for generating an 
oscillation frequency under the control of the second mi- 
croprocessor 302 and providing it to the demodulator 
300b; a second modulator 306b for mixing the travel in- 
formation inputted from the second microprocessor 302 
with the oscillation frequency of the second local oscil- 
lator 306a and outputting it; a second transmitting/am- 
plifying unit 306c for amplifying the modulated signal to 



a predetermined level and outputting it; a second trans- 
mission power amplifier 306d for power-amplifying the 
amplified signal to a sufficient intensity and outputting 
it; and a duplexer 306e for seperating the transmission 
signal of the second transmission power amplifier 306d 
and the receiving signal in transmitting and receiving. 
[0070] As shown in Figure 6C, the service center 50 
Includes: a communication server 500 for receiving the 
travel Information of each link as relayed from the com- 
munication relay unit 40 through the antenna 50a and a 
plurality of modems 500a and 500b, detecting whether 
there is an error by means of a computer 500c. and out- 
putting it to the transmission line; and a database server 
501 for receiving the travel information by links from the 
transmission line, systematically storing in a database 
501b through the engine 501a, analyzing the stored 
travel Information by links with an application program 
501c, and obtaining and managing average values of 
the travel distance, the travel lime and the travel speed 
for the travel information by links. 
[0071 ] Figure 7A is a signal flow chart of an operation 
of the position transmitting device of Figure 6A in which 
the position information, that is, the starting point and 
the ending point of the link, is modulated and transmitted 
to the probe vehicle 31 traveling in the link of a road, 
Figure 7B is a signal flow chart of an operation of the 
radio frequency terminal unit of Figure SB in virhich the 
travel time, the travel distance and the travel speed re- 
quired for the probe vehicle 31 to travel in the link are 
computed on the basis of the signal transmitted from the 
position transmitting device 20 and transmitted to the 
service center 50 through the communication relay unit 
40, and Figure 7C is a signal flow chart of an operation 
of the service center 50 of Figure 6C in which the travel 
information collected by the radio frequency terminal 
unit 30 is received through the communication relay unit 
40 for recognizing the flow of the traffic on the roads for 
a systematic management. 

[0072] The operation of the apparatus for collecting 
traffic information In accordance with the present inven- 
tion constructed as described above will now be ex- 
plained with reference to Figures 4 through 7. 
[0073] First, refen-ing to Figure 4, the plurality of po- 
sition transmitting devices 20 as shown in Figures 5 and 
6 A installed at the starting points and ending points of 
the links over the entire road are actuated. 
[0074] Accordingly, the interface unit 203 of Figure 6A 
receives position information of a corresponding posi- 
tion transmitting device 20 Installed at the starting point 
and the ending point of the link, that is, its own identifi- 
cation (ID) number or the value of the absolute coordi- 
nate (a latitude, a longitude and an altitude) for the po- 
sition of the corresponding position transmitting device 
20, and the traffic information for service to the probe 
vehicle 31 or general vehicles from the traffic informa- 
tion network, and provides the same to the first micro- 
processor 202. 

[0075] Then, the first microprocessor 202 codes the 
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inputted traffic information and the position information 
and stores it in a data recording medium such as a non- 
volatile memory unit 201 (stage: ST100). 
[0076] in this respect, the position information may be 
received from the traffic information networl<, or may be 
stored in the data recording medium such as the non- 
volatile memory unit 201 by operating a l<ey input unit 
such as its own operating panel as required. 
[0077] The reason why the position transmitting de- 
vice 20 receives the traffic information from the traffic 
infomnation network is to transmit traffic information to 
a vehicle mounting a car navigation system, to thereby 
recommend the fastest route to its destination before 
starting driving and guide drive to a less congested road. 
[0078] In a state that the position Information and the 
traffic Information are stored after being coded, the first 
microprocessor 202 searches channels of the first trans- 
mission module 200 to transmit the position Information 
through the communication channel (slage: ST101). 
[0079] Upon judging whether the searched channel is 
in use or not (stage: ST102), if the currently searched 
channel is in use, that is, in case that the channel is cur- 
rently transmitting the position information (its own iden- 
tification number or the absolute coordinate value for its 
position) or the traffic information, the first microproces- 
sor 202 is in standby state until the communication 
channel becomes idle, that is, until the transmission of 
the position information or the traffic information Is com- 
pleted (stage: ST103), 

[0080] The reason for this is that the position trans- 
mitting device 20 transmits the position information or 
the traffic information stored in the non-volatile memory 
unit 201 periodically and repeatedly. As the transmis- 
sion content of one cycle is completed, the same trans- 
mission content is transmitted again. In this respect, In 
order to judge whether the transmission content of one 
cycle is completely transmitted, the first microprocessor 
202 searches the communication channel periodically. 
[0081] If the communication channel is idle at stage 
ST1 02, the first microprocessor 202 controls the first lo- 
cal oscillator 200c of the first transmission module 200 
to transmit the position information, and reads out the 
position Information stored in the non-volatile memory 
unit 201 to provide it to the data converter 200a. 
[0082] The position Infonnatlon outputted from the 
first microprocessor 202 is converted to a bit stream by 
the data converter 200a and then mixed with the oscil- 
lation frequency of the first local oscillator 200c In the 
first modulator 200b, which is then amplified to a suffi- 
cient amplitude by the first transmitting/amplifying unit 
200d of the first transmission module 200 and supplied 
to the first transmission power amplifier 200e. 
[0083] The first transmission power amplifier 200e 
power-amplifies the modulated transmission signal to a 
sufficient intensity and transmits it to roads through the 
antenna 20a (stage: ST104), and is in a standby state 
for a predetermined time until the transmission is com- 
pleted (stage: ST106). 



[0084] Thereafter, upon judging whether the trans- 
mission was completed or not, if the transmission is go- 
ing on, the steps after the stage ST104 are repeatedly 
performed, while if the transmission was finished, the 

5 same position information is continuously transmitted 
through the next communication channel. 
[0085] The transmission signal transmitted from the 
antenna 20a of the position transmitting device 20 Is re- 
ceived by the radio frequency terminal unit 30 of a cor- 

10 responding probe vehicle 31 traveling on the road where 
the position transmitting device 20 installed, that Is, from 
the starting point to the ending point of the link on the 
road. 

[0086] Referring to Figures 5 and 6b. the radio fre- 
15 quency temnlnal unit 30 of the probe vehicle 31 traveling 
in the link of the road where the position transmitting 
devices 20 are Installed collects the transmission signal 
transmitted through the antenna 20a of the position 
transmilling device 20, that is, collecte the radio waves 
^0 of the respective position transmitting devices 20 while 
the probe vehicles 31 are moving in the link of the road 
so as to recognize the current position of the probe ve- 
hicle 31 and the starting point and the ending point of 
the link, and obtains the time required for traveling the 
^5 link, the distance of the link and the travel speed in the 
link so as to transmit them to the service center 50 
through the communication relay unit 40 (to be de- 
scribed). 

[0087] The radio frequency unit 30 of the probe vehi- 
30 cle traveling in the link where the position transmitting 
device 20 Is Installed is constructed as shown In Figure 
6B. 

[0088] First, in a state that the radio frequency termi- 
nal unit 30 is actuated, when the probe vehicle 31 is 

35 moving in the link of the road where the position trans- 
mitting device 20 is installed (stage: ST201 ), the anten- 
na 30a of the radio frequency terminal unit 30 mounted 
In the probe vehicle 31 receives the transmission signal 
of the nearest position transmitting device, i.e., the one 

^0 installed at the starting point of the link, among the trans- 
mission signals (radio frequency signals) of the plurality 
of the position transmitting devices respectively in- 
stalled at the starting points and the ending points of the 
link over the entire road. 

45 [0089] Noise of the received signal is filtered In the 
receiving/amplifying unit 300a of the receiving module 
300 through the transmission/receiving separation unit 
such as the duplexer 306a. The signal is then amplified 
to a sufficient amplitude of a pre-set amplification level, 

so and then shunted to the demodulator 300d and the radio 
wave level detector 300c. 

[0090] The position Information received from the re- 
ceiving/amplifying unit, that is, the position information 
of the starting point or the ending point of the link is 
55 mixed with the oscillation frequency of the second local 
oscillator 306a of the second transmission module 306 
by the demodulator 300b so as to be demodulated to its 
original Information and then supplied to the data ex- 
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tracting unit 300d. 

[0091] In this respect, the position Information Is the 
identification number of the position transmitting device 
installed at the starting point or the ending point of the 
link or the value of the absolute coordinate (the latitude, 
the longitude, the altitude) for the position of the position 
transmitting device, which will be expressed as a posi- 
tion information hereinafter. 

the data extracting unit 300 extract information for 
service to the probe vehicle 31 i.e., the position informa- 
tion tj:ansmltted from the corresponding position trans- 
mitting devices device 20 and supplied to the second 
microprocessor 402. 

[0092] The radio wave level detector 300c of the re- 
ceiving module 300 detects the intensity of the receiving 
signal as amplified and inputted from the receiving/am- 
plifying unit 300a, that is, the intensity of the radio wave 
of the position transmlning device 20 (stage: ST 202), 
and provides it lo the analog-lo-dlgilal converter 301 . 
[0093] The analog/digital converter 301 converts the 
intensity of the inputted radio wave to numeric data 
(stage: ST203) and provides it to the second microproc- 
essor 302. The amplitude of the receiving signal be- 
comes greater as the probe vehicle 31 comes near the 
position transmitting device 20 installed in the starting 
point or the ending point of the link. 
[0094] Accordingly, the second microprocessor 302 
of the radio frequency terminal unit 30 continuously 
monitors the intensity of the signal of the position trans- 
mitting device 20 when the probe vehicle 31 is traveling 
in the link of the road. 

[0095] When the Intensity of the signal and the posi- 
tion information are inputted after being classified and 
detected through the receiving module 300, the second 
microprocessor 302 judges whether the position infor- 
matloj;! inputted from the data extracting unit 300b are 
normal (stage: ST204), and judges the intensity value 
of the signal continuously detected and inputted from 
the analog-to-digital converter 301 (stage: ST205). 
[0096] Upon the judgment at step ST204, if the posi- 
tion information is not normal or the intensity of the re- 
ceiving signal is weak at the stage ST205, the probe ve- 
hicle 31 periodically collects the Intensity of the signal 
and the position information of the link while keeping on 
driving. 

[0097] The phenomenon that the received position in- 
formation are not nornial or the intensity of the received 
signal Is weak are caused when the probe vehicle 31 Is 
positioned between the position transmitting device 20 
installed at the starting point of the link and the position 
transmitting device installed at the ending point of the 
link while it is moving. 

[0098] In this case, since both signals transmitted 
from the two position transmitting device are received 
by the radio frequency terminal unit 30 of the corre- 
sponding probe vehicle 31, resultantly, the second mi- 
croprocessor 302 of the radio frequency terminal unit 30 
judges the received position information (the mixed In- 



formation of the position information of the starting point 
and the position information of the ending point) as an 
abnormal one. 

[0099] In this respect, since the probe vehicle is posi- 
5 tioned in the middle of the two position transmitting de- 
vices, not nearing either one of them, the intensity of the 
signal is unavoidably detected to be weak. 
[0100] In the case where the probe vehicle 31 is po- 
sitioned between the two position transmitting devices 
^0 20 and thus the position Information is detected to be 
abnormal or the signal intensity is weak, as mentioned 
above, the probe vehicle 31 keeps driving to collect and 
search the normal position Information and the signal 
intensity. 

^5 [0101] Meanwhile, in case that the position informa- 
tion searched In the stage ST204 and ST205 Is normal 
and the Intensity- of the. receiving signal Is at Its maxi- 
mum, that Is, when the vehicle approaches the nearest 
position transmilling device 20, the current posillon of 

^0 the probe vehicle 31 and the starting point or the ending 
point of the link are recognized by the position informa- 
tion transmitted from the corresponding position trans- 
mitting device, that is, the identification (ID) number of 
the position transmitting device 20, or by the absolute 

25 coordinate value (stage: ST206). 

[0102] For example, as the probe vehicle 31 comes 
near the position transmitting device 20 installed at the 
starting point of the link while traveling, the second mi- 
croprocessor 302 recognizes the current position of the 

30 probe vehicle 31 as the starting point of the link with the 
identification number transmitted from the correspond- 
ing position transmitting device 20 or its absolute coor- 
dinate value, and when the probe vehicle 31 passes the 
position transmitting device installed at the ending point 

35 of the link, the second microprocessor 302 recognizes 
the current position of the probe vehicle 31 as the ending 
point of the link with the identification number transmit- 
ted from the corresponding position transmitting device 
20 or its absolute coordinate value. 

"fo [0103] After recognizing the starting point and the 
ending point of the link, the second microprocessor 302 
computes the distance 'd' from the starting point to the 
ending point of the link, the time T and speed V required 
for traveling from the starting point to the ending point 

^5 of the link (stage: ST207). 

[0104] The distance *d' between the starting point and 
the ending point of the link is computed by counting the 
number of pulses transmitted in proportion to the travel 
distance by the travel distance detector 304. The time 

50 't' required for traveling the link Is detected by using an 
output value of the travel time detector generating puls- 
es on a real-time basis such as the timer 305. The travel 
speed 'V in the link is obtained on the basis of the travel 
time 'V and the travel distance 'd* of the link as detected.. 

55 [01 05] In detail, as shown in Figure 6B, the travel dis- 
tance detector 304 such as the travel distance metric 
system counts the number of pulses inputted through 
the input terminal 307 whenever the wheels of the probe 
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vehicle 31 is rotated by one time, and outputs it. 
[0106] Then, on the basis of the position information 
on the starting point and the ending point of the link as 
recognized, the second microprocessor 302 computtv: 
the travel distance *d\ that Is, the distance between the 5 
starting point and the ending point of the link, according 
to a proportional expression of the number of the pulses 
Inputted from the travel distance detector 304 and the 
circumference of the wheel of the probe vehicle 31 . 
[0107] For instance, in case of a probe vehicle 31 that io 
four pulses are outputted from the travel distance detec- 
tor 304 when the wheel of the probe vehicle is rotated 
by one time, the travel distance 'd* is obtained by the 
following equation: 

[0108] Travel distance 'd' = n x I x 1/m = n x I x 1/4, i5 
wherein 'n' indicates the total number of the pulses for 
the distance that the probe vehicle traveled. T indicates 
the circumference of the wheel of the probe vehicle 31 , 
and 'm' indicates. Ihe number of pulses when the wheel 
of the vehicle is rotated by one time. 20 
[0109] The travel speed 'V can be obtained by divid- 
ing the travel distance 'd' by the travel time 't' obtained 
by the travel time detector 305. 

[01 1 0] Namely, travel speed 'V* = travel distance 'd' / 
travel time T. 25 
[0111] The information is periodically collected from 
the respective position transmitting devices 20 and the 
travel distance 'd', the travel time 'f and the travel speed 
V in the link are computed, which are then transmitted 
through the communication relay unit 40 to the service 30 
center 50. 

[0112] In order to transmit the Information related to 
the travel distance 'd*, the travel time T and the travel 
speed V to the service center 50, the second local os- 
cillator 306a and the duplexer306e of the second trans- 55 
mission module 306 need to be controlled to be in a 
transmission mode, and the computed data need to be 
provided to the second modulator 306b of the second 
transmission module 306. 

[01 1 3] The information outputted from the second mi- 40 
croprocessor 302 is modulated by the oscillation fre- 
quency generated from the second local oscillator 306a, 
and amplified to a sufficient amplitude through the sec- 
ond transmitting/amplifying unit 306c of the second 
transmission module 306, and then provided to the sec- ^5 
ond transmission power amplifier 306d. 
[01 1 4] The second transmission power amplifier 306d 
power-amplifies the modulated transmission signal to a 
sufficient intensity and transmits it to the communication 
relay unit 40 through the antenna 30a and a transmitting/ so 
receiving separation unit such as the duplexer 306e 
(stage: ST208). 

[0115] In this respect, refen'ing to the time for trans- 
mitting the travel information of the link, that is, the in- 
formation related to the travel distance *d', the travel time ss 
•f and the travel speed 'V\ it is desirable to transmit the 
information after the probe vehicle 31 passes the ending 
point of the link, to thereby reduce the number of com- 



munication. 

[0116] Meanwhile, as mentioned above, the link travel 
information modulated by the radio frequency terminal 
unit 30 may be transmitted to the communication relay 
unit 40 through the wireless communication network, or 
by using a communication beacon on roadsides. 
[0117] Subsequently, the second microprocessor 302 
of the radio frequency terminal unit 30 mounted in the 
probe vehicle 31 judges whether the travel information 
of the link was completely transmitted (stage: ST209). 
If the transmission is going on, it repeatedly performs 
the steps after the stage ST207, while if the transmission 
was completed, it collects the travel information of the 
next link in the same manner as described and transmits 
it. 

[0118] As shown in Figure 5, the communication relay 
unit 40 relays the signal transmiUed through the wireless 
communication network (the public network) or the 
roadside communication beacon from the radio fre- 
quency terminal unit 30 of each probe vehicle 31 , and 
transmits it to the service center 
[0119] Then, the service center 50 collects the signal 
as transmitted from each radio frequency terminal unit 
30 of tho probe vehicles 31 and relayed through the 
communication relay unit 40 through the antenna 60a, 
thereby recognizing the traffic flow infomriation 6ver the 
entire road and systematically managing it. 
[01 20] Figure 6C is a detailed view of the service cent- 
er 50 that collects and systematically manages the traf- 
fic flow information as relayed from the communication 
relay unit 40. The service center 50 will now be de- 
scribed in detail with reference to Figures 6C and 7C. 
[0121] The service center 50 includes the communi- 
cation server 500 and the database server 501 . 
[0122] The communication server 500 receives the 
modulated transmission signal inputted upon relaying 
through the communication relay unit 40 from each of 
the probe vehicles 31 through the antenna 50a and the 
plurality of modems 500a and 500b (stage: ST300). 
[0123] The information related to the travel distance 
'd', the travel time T and the travel speed V in the link 
are extracted from the received signal (stage: ST301) 
and provided to the computer 500c. 
[0124] The computer 500c of the communication 
server 500 analyzes the Infonnation extracted by the 
plurality of modems 500a and 500b (stage: ST302) to 
check whether there is an error therein (stage: ST303). 
[01 25] If there is an error at stage ST303, the compu- 
ter 500c continuously receives the modulated signal 
through the communication relay unit 40, while, if there 
is no error, it transmits the information through the com- 
munication line to the database server 501 . 
[01 26] The database server 501 systematically stores 
the travel information (travel distance, travel time, travel 
speed) by links as transmitted from the communication 
server 500 in the database 501b by using the engine 
501a (stage: ST304). 

[0127] When the travel information is completely 
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stored in the database 501b. the database server 501 
reads out the travel information by means of the engine 
501a and transmits it to the application program 501c. 
[0128] The application program 501c analyzes vari- 
ous travel infomnation of each link collected from the var- s 
ious kinds of probe vehicles 31 (stage: ST305). 
[0129] And then, based on the analyzed travel infor- 
mation, it computes the average value (representative 
value) of the travel distance, the travel time and the trav- 
el speed, and recognizes it as traffic flow information io 
overjwihe entire road and . stores the same (stage 
ST307). 

[0130] The service center 50 recognizes the traffic 
flow Jnformation over the entire road infonns drivers 
traveling on each road of the congested areas in ad- is 
vance through the traffic communication network, so 
that they can avoid that areas, or recommends the driv- 
ers the.fastest route to the destination before starting. 
[0131] Meanwhile, according to an apparatus for col- 
lecting traffic information of another embodiment of the 
present invention, the travel distance, the travel time 
and the travel speed are obtained and transmitted 
through the communication relay unit 40 to the service 
center 50 without providing travel distance detector 304 
and the travel time detector such as the timer 305 to the 25 
radio frequency terminal unit 30 as shown in Figure 6B. 
[01 32] This can be accomplished in a manner that the 
distance between the starting point and the ending point 
of the link where the position transmitting device 20 is 
installed is actually measured and stored as a code val- so 
ue in the data recording medium such as the non-volatile 
mempry unit 201 of the position transmitting device 20 
toget^ierwlth the position infomnatlon, and time infonna- 
tion is.periodically generated by the first microprocessor 
202. I 35 
[01 33j. In detail, the first microprocessor 202 of the po- 
sition transmitting device 20 reads out the starting point 
and the ending point of the position information stored 
in the data recording medium, and modulates it together 
with the time information through the first transmission 40 
module, and then transmits the same to the probe vehi- 
cle 31 traveling in the link. 

[0134] Accordingly, as stated above, the second mi- 
croprocessor 302 of the radio frequency terminal unit 30 
mounted In the probe vehicle 31 recognizes the position 45 
of the probe vehicle 31 and the starting point and the 
ending point of the link merely on the basis of the posi- 
tion information, the distance information and the time 
information received through the receiving module 300, 
and also recognizes the travel distance and the travel so 
time from the starting point to the ending point of the link. 
[0135] And, after a travel speed is obtained on the ba- 
sis of the travel distance apd the travel time as recog- 
nized, they are modulated by the second transmission 
module 306 in the same manner as described above 55 
and then transmitted to the service center 50. 
[0136] Meanwhile, comparatively, unlike in the con- 
ventional art in which the position of the vehicle is com- 



puted by receiving the radio waves to the probe vehicle 
from the GPS satellites and the computed position in- 
formation Is wirelessly collected by the map server of 
the service center to thereby map-match it with the start- 
ing point and the ending point of the link on the electronic 
map of its own, thereby obtaining the travel information, 
In the present invention, the position transmitting device 
installed at the starting point and the ending point of the 
link over the entire road wirelessly transmits its own po- 
sition information, which is received by the radio fre- 
quency terminal unit of the probe vehicle. traveling on 
the road, thereby obtaining the distance of the link and 
the time and speed required for traveling the link. 
[0137] Resultantly, according to the present inven- 
tion, the distance error between the GPS satellite and 
the GPS tenninal and the impossibility to identify the cur- 
rent position of the probe vehicle In the Invisible area 
are resolved. Also, the position information of the probe 
vehicle is transmitted only at the starling points and the 
ending points of the links, the communication expense 
can be minimized. 

[0138] The present invention has an effect that the ex- 
tent of congestion on the roads are quickly and accu- 
rately collected and infomned to the drivers, so that the 
vehicles can be dispersed to the less congested area or 
the use time zone for the drivers can be dispersed, so 
that the limited road resource can be effectively utilized 
without any additional investment. 
[0139] Evidently, according to the apparatus and 
methodforcollectingtraffic information, by collectingthe 
travel speed and the travel time of each link over the 
entire road by using the position transmitting device in- 
stalled on roadsides and the radio frequency terminal 
unit mounted in the probe vehicle, the probe vehicle 
traveling on the road receives the wireless signal from 
the corresponding position transmitting device, so that 
the travel time and speed of each link can be accurately 
collected, and accordingly, the driver can be guided on 
the fastest route to his destination. Also, since the ex- 
pected travel time to his destination can be informed 
without using the GPS satellites and the GPS terminal, 
the driver can save much time and expense, according 
to which energy consumption can be reduced. In addi- 
tion, since the traffic flow can be accurately detected by 
time zones, the roads can be effectively designed and 
operated based on it. 



Claims 

1. A method for collecting traffic infomnation compris- 
ing: 

a position information transmitting step of in- 
stalling a position transmitting device at a start- 
ing point and an ending point of a link of entire 
road and transmitting position information of 
the link to probe vehicles; 
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a information receiving/classifying/searching 
step of receiving a transmission signal of a cor- 
responding position while traveling on a road, 
and continuously classifying and searching the 
intensity of the signal and the position informa- 5 
tion of the link; 

a travel information transmitting step of detect- 
ing the position of the probe vehicles and the 
starting point and the ending point of the link 
according to the result of searching, computing io 
a time, a distance and a speed required for 
traveling the link on the basis of the detected 
information, and transmitting the same; and 
a traffic information managing step of receiving 
and systematically storing the travel informa- is 
tlon on the probe vehicles, computing a repre- 
sentative value for the travel infomnation of 
each link, and recognizing and managing the 
Iraffic flow inrormation on Ihe entire road. 

20 

2. The method according to claim 1 , wherein the po- 
sition information is either one of an absolute coor- 
dinate value for the position transmitting device In- 
stalled at a starting point and an ending point of the 
link or its identification number. 25 

3. The method according to claim 1 , wherein the travel 
information on the link where the probe vehicle 
traveled is transmitted after the probe vehicle pass- 
es the ending point of the link. 30 

4. The method according to claim 1 . wherein the travel 
distance refers to the distance from the starting 
point to the ending point of the link, which is ob- 
tained by the following equation: 3S 

Travel distance = n x I x 1/m, wherein 'm' in- 
dicates the number of pulses when the wheel of the 
vehicle is rotated by one time, *V indicates the cir- 
cumference of the wheel of the probe vehicle 31, 
and 'n* indicates the total number of the pulises for ^^o 
the distance that the probe vehicle traveled, 

5. The method according to claim 1 , wherein the travel 
information on the link is transmitted by using either 
one of a public network or a roadside communica- "fs 
tlon beacon. 

6. A method for collecting traffic information compris- 
ing: 

so 

a link information transmitting step of installing 
a position transmitting device at a starting point 
and an ending point of a link of the entire road, 
and transmitting position information on the 
link, distance information from the starting point 55 
to the ending point of the link and time infomria- 
tion to probe vehicles; 

an information receiving/classifying step of re- 



ceiving a transmission signal of a correspond- 
ing position while traveling on the road, and 
• ' classifying the position information, the dis- 
tance information and the time information of 
the link; 

a travel information transmitting step of detect- 
ing a starting point and an ending point of the 
link on the basis of the position information of 
the link, obtaining a travel time, a travel dis- 
tance and a travel speed in the link on the basis 
of the classified time information and distance 
. inf onnation obtained by traveling from the start- 
ing point to the ending point of the link as de- 
tected, and transmitting the same; and 
a traffic Information managing step 6f receiving 
and systematically storing the travel informa- 
tion on the probe vehicle by links, computing a 
representative value for the stored travel infor- 
mation of each link, and recognizing and man- 
aging traffic flow information on the entire road. 

7. An apparatus for collecting traffic information com- 
prising: 

a position transmitting device Installed at a 
starting point and an ending point of a link of 
the entire road and transmitting position infor- 
mation with a suitable intensity to a probe ve- 
hicle traveling In the link; 
a radio frequency tenninal unit mounted in the 
probe vehicle traveling in the link for receiving 
position information, detecting a travel distance 
and a travel time required for the probe vehicle 
to travel in the link according to the received 
position information, and computing a travel 
speed to transmit it to a public network; 
a communication relay unit for receiving the 
travel information of each link as collected by 
the probe vehicle while traveling in the link and 
relaying the same; and 

a service center for obtaining average values 
of the travel distance, the travel time and the 
travel speed of each link as relayed through the 
communication relay unit, and managing the 
traffic flow information on the entire road. 

8. The apparatus according to claim 7, wherein the po- 
sition transmitting device Includes: 

a recording medium for receiving the position 
information on the link as a code value and stor- 
ing the same; 

a first transmission module for modulating the 
position infontiation as coded and stored in the 
recording medium and transmitting it through 
an antenna to the probe vehicle; and 
a first microprocessor for coding and providing 
the position infomnation on the link to the re- 
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cording medium, and controlling the transmis- 
sion operation of the first transmission module 
in due order In transmitting the position Infor- 
mation. 

5 

9. The apparatus according to claim 8, further com- 
prising a data converter for converting the position 
information on the link as coded and stored in the 
recording medium to a bit stream and outputting It 

to the first transmission module. io 

10. The apparatus according to claim 7, wherein the ra- 
dio frequency terminal unit includes: 

- a receiving module for receiving the signal i5 
through the antenna from the position transmit- 
ting device, and classifying the position infor- 
mation and the intensity of the received signal 
and outputting the same; 

an analog-to-dlgital converter for digitizing the 20 
intensity of the signal as classified by the re- 
ceiving module; 

a travel distance detector for measuring a travel 
distance of the probe vehicle and generating a 
pulse in proportion to the travel distance; 25 
a travel time detector for measuring time re- 
quired for the probe vehicle to travel in the link; 
a second microprocessor for computing a travel 
time, a travel distance and a travel speed of the 
link on the basis of the position information 30 
classified by the receiving module, the digital 
value according to the intensity of the signal 

i and the measured distance and time; and 
a second transmission module for modulating 

' the information related to the travel time, the 35 
travel distance and the travel speed of the link 
obtained by the second microprocessor and 
transmitting the same through the antenna to 
the communication relay unit. 

40 

11. The apparatus according to claim 7, wherein the 
service center includes: 

a communication serverfor receiving the travel 
Information of each link as relayed by the com- 45 
munication relay unit and detecting whether 
there is an error; and 

a database seiver for systematically storing 
and analyzing the travel Information by links as 
obtained by the communication server, and ob- so 
taining average values of the travel distance, 
the travel time and the travel speed of the an- 
alyzed travel information of each link of the 
probe vehicles, to thereby recognize and man- 
age the traffic flow information over the entire 55 
road. 
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